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Supplementary Methods

Samples and Phenotype

ColLaus. Members of this cohort were randomly selected from permanent residents of Lausanne,
Switzerland between 2003 and 2006."% Only individuals with 4 European grandparents were eligible for
inclusion in the GWA study. Men were considered to have androgenic alopecia if they experienced
Hamilton grade V-VII alopecia between the ages of 35 and 65, while controls were men displaying no hair
loss (Hamilton grade ) between ages 45 and 55 or grade Il between the ages of 56 and 75. Age of onset
was assessed by questionnaire. Participants were recruited and assessed by nurses who had been
specifically trained to assess for androgenic alopecia.

TwinsUK. The TwinsUK cohort is a population-based sample of Britons,® unselected for any disease or
trait, which is representative of the UK singleton population.4 Standardised photographs were assessed in
men for the presence of androgenic alopecia by a dermatologist, defined as Hamilton grade V-VII and
controls were those without androgenic alopecia (Hamilton grade I). Since photographs were not
available for a small subset of the male TwinsUK cohort (n = 78), questionnaire data was used in this
subset, where men were asked if they suffered from male pattern baldness. Exclusion of these 78 males
did not change the significance of the results or the magnitude of the odds ratio (OR = 1.67 [1.14 — 2.47],
p=9.0x 10'3). Women from TwinsUK were asked if they had experienced considerable hair loss.
Controls were defined as women not reporting considerable hair loss after 50 years of age and cases
were those reporting considerable hair loss prior to 50 years of age. The mean (+SD) age of men and
women in this cohort was 52.7 + 14.2 years and 50.7 + 13.3 years, respectively.

Icelandic study population. Individuals with hair loss were identified from questionnaire data asking

“Have you experienced considerable thinning or loss of your hair? (Not including hair-thinning side-effects



of medications or treatments).” The age of onset was specified by the question “How old were you when
you first experienced considerable thinning or loss of your hair? (Not including hair thinning side effects of
medications or treatments).” Affected individuals were defined as individuals with considerable hair loss
before the age of 50 years (N=933, 536 males, 397 females, mean age 44.4 + 14.3 years). Unaffected
persons were defined as individuals older than 50 years who reported no hair loss (N=679, 198 males,
481 females, mean age 61.0 £ 8.0 years).

Dutch study population. The 463 individuals in this study are a subset of the 1,013 prostate cancer
patients presented previously,> who had answered questions regarding androgenic alopecia. Patients
completed a questionnaire and matched their hair pattern at 20 years, 40 years and present age to a
Hamilton grading schema. Affected individuals were those reporting Hamilton grade 1V-VII by age 40 and
controls were those with Hamilton grade | at age 50 years or older, or Hamilton grade II-Ill at age 60
years or older. The mean age of cases and controls was 66.7 (+6.4) years and 67.7 (£5.9) years,

respectively.

All studies were approved by institutional ethics review committees at the relevant organisations, and all
participants provided written informed consent. The ColLaus study was sponsored in part by
GlaxoSmithKline and the participants consented for the use of their data and samples by

GlaxoSmithKline and affiliates.

Genotyping

ColLaus. Subjects were removed from the sample if their sex was inconsistent with genetic data from the
X chromosome; the genotype call-rate was <90%; duplicate samples produced inconsistent genotypes.
SNPs were removed from analysis if the SNP call-rate was < 95%; displayed Hardy-Weinberg
disequilibrium (p<1.0 x 10”'); were monomorphic across all samples; had a minor allele frequency (MAF)
< 1%. After these exclusions, 370,102 SNPs remained. Analysis was performed using the PLINK
software package.® The quantile-quantile (Q-Q) plot is displayed in Figure S1, and genomic inflation

factor A was = 1.016, suggesting that there was little evidence of cryptic relatedness in the sample .



Figure S1 also demonstrates a marked excess of “significantly” associated SNPs. Genotypes were
obtained with the BRLMM algorithm as described elsewhere.”

TwinsUK. Although a portion of the female TwinsUK cohort has been genotyped using the lllumina
HumanHap 300k duo chip3, males have not, therefore rs1160312 was genotyped in men using TagMan
Assay by Design (Applied Biosystems) and analyzed on a 7900HT machine. All genotyping data were
scored blind to case-control status and were double scored by a second operator to minimize error. Only
subjects of self-defined European ancestry were included in this replication cohort. Since women from
this cohort have undergone genome-wide genotyping,® the rs1160312 SNP was imputed using IMPUTE’
and all genotypes with a maximum posterior probability <90% were excluded. The mean maximum
posterior probability for this SNP in the imputed data in women was 99.7%.

Icelandic cohort. The SNP rs1160312 is not on the lllumina chip and was genotyped using single track
assay by deCODE Genetics in Reykjavik, Iceland applying the Centaurus (Nanogen) platform .2 The
quality of the Centaurus SNP assay was evaluated by genotyping the CEU HapMap samples and
comparing the results with the HapMap publicly released data. All Dutch individuals and 916 affected
individuals from Iceland were genotyped for rs1160312. In a subset of 459 affected individuals additional
data for rs201571 and rs6036025 were available from genome-wide SNP genotyping using genotyping
systems and specialized software from Illlumina (Human Hap300 and Human Hap300-duo+ Bead Arrays,
lllumina, confirming the perfect linkage disequilibrium (r’=1) between the haplotype consisting of allele T
at rs201571 and allele G at rs6036025 with allele A at rs1160312 observed in the HapMap CEU data.
Thus, additional genotypes for 17 cases and 679 controls, all with a call rate greater than 98% for alll
SNPs and both genotypes for rs201571 and rs6036025 from genome-wide studies were used in the
analysis.

Dutch Cohort. All Dutch individuals were genotyped for rs1160312 using single track assay by deCODE

Genetics in Reykjavik, Iceland applying the Centaurus (Nanogen) platform .2

Statistical Methods
The GWA study was performed in the CoLaus study using the PLINK software package (version 1.0).6

The effects of population stratification were reduced in the design stage by including only individuals with



4 grandparents who were of European origin. Quantile-quantile plots were inspected for evidence of
generalized inflation of test statistics. The genomic inflation factor, A, was calculated using the mean of
the x? tests generated on all SNPs that were tested and was found to be 1.016. The relationship between
the rs1160312 SNP and androgenic alopecia was assessed, using an additive model, in the TwinsUK
cohort by employing logistic regression analysis, accounting for the non-independence of twin pairs using
the regression cluster option in Stata 10.0 (College Station, Texas, USA). Since the haplotype consisting
of allele T at rs201571 and allele G at rs6036025 is in perfect linkage disequilibrium with rs1160312 allele
A (r’=1 in the HapMap CEU data), additional genotypes of rs1160312 in the Icelandic population were
inferred from the genotypes for rs201571 and rs6036025 applying a likelihood approach as previously
described.’ Association tests in the Icelandic and Dutch cohorts were performed applying a likelihood
procedure,10 implemented in the NEMO software package. We tested the association of an allele to hair
loss using a standard likelihood ratio statistic that, if the subjects were unrelated, would have
asymptotically a x° distribution with one degree of freedom under the null hypothesis. Allele-specific ORs
and associated P values were calculated assuming a multiplicative model for the two chromosomes of an
individual."™* For all 3 SNPs (rs201571, rs6036025 and rs1160312) there was no significant deviation from
HWE in the population controls (P > 0.1). Some individuals in the Icelandic study groups were related to
each other, causing the aforementioned ¥’ test statistic to have a mean >1. We estimated the inflation
factor by using a previously described procedure®? (Stefansson, 2005) in which we simulated genotypes
through the genealogy of the 1,612 Icelanders analyzed in the present study (number of simulations =
100,000), giving inflation factors of 1.023 and 1.031 for the analysis of males and females, respectively.
The results for the Icelandic samples presented are based on adjusting the )(2 statistics by these factors.
Meta-analysis of cohort level data was performed using inverse-variance methods. To assess the risk of
androgenic alopecia, sensitivity, specificity, positive and negative predictive values attributed to both the
AR and 20p11.22 loci, individuals with the risk allele at the rs6625163 (hemizygotes) and one or two risk
alleles at rs1160312 were compared to individuals with neither risk allele in the CoLaus cohort. To assess
the variance in androgenic alopecia explained by the presence of both risk alleles, as described, a logistic
regression was performed. The variance explained was taken to be the resultant pseudo-R2 from this

logistic regression. To assess for genome-wide significance, we used a p-value threshold of 5.0 x 10%,



which is a Bonferroni correction of 0.05, by the number of independent SNPs identified in HapMap Phase
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Figure S1: Quantile-Quantile Plot for the Test Statistics for Stage 1
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Figure S2: Genome-Wide Manhattan Plot for Androgenic Alopecia
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